Despite the progress made in bacterial taxonomy in the last 20 years, reference laboratories frequently encounter unidentified strains. These strains are often kept in a collection which can be analyzed to detect possible groups of similar unidentified bacteria. In 1977, workers at the Centers for Disease Control gave the vernacular dentified Enterobacteriaceae strains which were hPase (Corn Oil) Positive. In 1980, we Proposed a new genus, Cedecea, containing two species ( c edecea davisae and Cedecea Zapagei) and three unspecified strains (Cedecea sp.) (J. J. Farmer, 111, p. A. D. G k o n t , F. Grimont, and M. A.
1980, C123, p. 295).
However, that proposal did m~~o >~&~o~~~~ not constitute effective and valid publication of the scientific names.
In this paper we propose the names Cedecea gen. nov., Cedecea davisae sp. nov., and Cedecea Zapagei sp. nov. for these organisms on the basis of their deoxyribonucleic acid (DNA)-DNA hybridization and phenotypic characteristics, Cedecea is an arbitrarily constructed name derived from the abbreviation CDC (Centers for Disease Control).
MATERIALS AND METHODS
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15" to a SOUP Of l7 uniBacterial swains. The Cedecea strains used in this study are listed in Table 1 aminobenzoic acid per ml, and 0.1 to 0.2% carbon source. We used previously described procedures (9) for the following tests: Voges-Proskauer test (Richard modification), hydrolysis of gelatin (plate method), anaerobic growth in the presence of potassium chlorate, reduction of tetrathionate in peptone water, hydrolysis of tributyrin, Tween 40, Tween 60, Tween 80, DNA, chitin, and starch, o-nitrophenyl-P-D-gdactopyranoside test, P-xylosidase test with para-nitrophenyl-P-xyloside (Sigma Chemical Co.) , pigment and odor production, growth with 0, 2, 4, 6, and 8% NaC1, and growth at 5,15,20,37,40, and 42°C. The ascorbate test was performed with ascorbate medium (Enteric fermentation base [Difco] 18 g; bromothymol blue, 0.04 g; sodium L-ascorbate, 10 g; distilled water to 1,000 ml; pH 7.5) This medium was dispensed in 10-ml quantities into tubes (16 by 100 mm) and autoclaved for 10 min at 121°C; 4 ml of mineral oil was then added, and the medium was stored at 4°C. Tubes were discarded if the pH fell below 7.0. All other biochemical tests were performed as described by Edwards and Ewing (7). In addition, the Voges-Proskauer test was performed at the Centers for Disease Control by adding 0.5 ml of API reagent 1 (40% [vol/vol] KOH solution) and 0.5 ml of API reagent 2 (6% alphanaphthol in absolute ethanol) to 1 ml of a 48-h culture in MR-VP broth (Difco). This method (listed in Table  5 as Voges-Proskauer-special) was a more sensitive method for detecting the acetoin pathway in Cedecea.
Susceptibilities to antimicrobial agents were determined by disk diffusion on Mueller-Hinton agar (Institut Pasteur Production), as recommended by an international study group (8) . Susceptibility to the vibriostatic compound 0/129 was determined on Mueller-Hinton agar with disks impregnated with 0.5 mg of 2,4-diamino-6,7-diisopropylpteridine phosphate (synonym, compound 0/129; Institut Pasteur Production) per disk.
We used previously described procedures to label DNA with [3H]thymidine (10) to extract and purify radioactive DNAs (l), to extract and purify unlabeled DNAs, and to shear both labeled and unlabeled DNAs (2). Sheared DNAs were dialyzed overnight against 0.042 M NaCl and then stored at 4OC over a layer of chloroform.
In the hybridization experiments, we used the S1 nuclease method (6), slightly modified (10). S1 nuclease was prepared by the method of Sutton (13). The DNA duplexes remaining after S1 nuclease treatment for 40 min at 60°C were precipitated by adding 0.25 ml of ice-cold 25% (wt/vol) trichloroacetic acid and then collected on membrane filters (Sartorius, Gottingen, Germany). The filters were washed with three 5-ml volumes of ice-cold 5% trichloroacetic acid, dried, and put into vials containing 10 ml of scintillant (4 g of Koch-Light "Butyl PBD" per liter of toluene), and the radioactivity was measured with an Intertechnique model SL 4000 liquid scintillation spectrometer. The degree of polynucleotide sequence homology was calculated by determining the ratio between the average counts in the nuclease-treated samples and the average counts in the untreated samples. Results were normalized to the untreated samples and to the homologous reaction, after the percentage of S1-resistant material in the control tube (containing only denatured radioactive DNA) was subtracted. The temperature at which 50% of the reassociated DNA became hydrolyzable by S1 nuclease was determined by the method of Crosa et al. 
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RESULTS
Phenotypic characterization. Figure 1 shows an electron micrograph of a representative strain of C. davisae (strain 005). Cells from semisolid nutrient agar were 0.6 to 0.7 by 1.3 to 1.9 pm and peritrichous, with five to nine flagella.
All C. Zapagei and Cedecea sp. strains could grow on glucose as the sole source of carbon and energy. However, C. lapagei 009 required cysteine to produce normal-sized colonies. All C. davisae strains required thiamine for growth. C. davisae 010 required para-aminobenzoic acid in addition to thiamine.
The characteristics of Cedecea strains that were neither 100 nor 0% positive are shown in Table 2 . The characteristics which did not vary in the collection of 17 strains tested are described.
All 17 Cedecea strains were gram-negative, peritrichous (when motile), nonsporeforming, straight rods. They grew on nutrient agar at 37"C, producing convex colonies about 1.5 mm in diameter. They were facultatively anaerobic. All 17 strains grew at 15, 20, 37°C at pH 7 and 9 in tryptic soy broth and in peptone water containing 0, 2, and 4% NaC1. All strains produced catalase, reduced nitrates to nitrites, blackened esculin iron agar, and produced acid from D-arabitol, cellobiose, maltose, D-mannitol, D-mannose, salicin, and trehalose. None of the 17 Cedecea strains produced pigments, oxidase, indole from peptone water, H2S from triple sugar iron agar, urease, phenylalanine deaminase, lysine decarboxylase, gelatinase (tube and plate method), deoxyribonuclease, chitinase, polygalacturonase, or amylase. There was no anaerobic growth in the presence of chlorate, and these strains did not produce acid from glucose in the presence of iodoacetate or acid in peptone water containing adonitol, Larabinose, dulcitol, erythritol, myo-inositol, mucate, or L-rhamnose. The tartrate test (Jordan) was negative.
All
No Cedecea strain could use any of the following substrates as a sole carbon and energy source: acetamide, aconitate, adipate, adonitol, p-alanine, ~~-3-aminobutyrate, L-arabinose, Lascorbate, azelate, benzoate, benzylamine, betaine, 2,3-butanediol, butanol, butylamine, butyrate, m-carnitine, L-cysteine, L-citrulline, dulcitol, m-erythritol, ethanol, D-fucose, L-fucose, glutarate, glycine, glycolate, heptanoate, histamine, 2 -h y dr ox ybenzoa t e , 3 -h y dr ox y benzoa t e ,4-
pelargonate, L-phenylalanine, pimelate, propanol, propionate, quinate, raffinose, L-rhamnose, sarcosine, L-sorbose, suberate, D-tartrate, L-tartrate, L-threonine, trigonelline, tryptamine, D-tryptophane, L-tryptophane, L-tyrosine, n-valerate, L-valine, and D-xylitol. All strains were susceptible to carbenicillin, sulfonamide, trimethoprim, streptomycin, kanamycin, tobramycin, gentamicin, amikacin, chloramphenicol, tetracycline, minocycline, nalidixic acid, and furantoin, and all strains were resistant to ampicillin, cephalothin, colistin, and polymyxin (except C. davisae strain 010, which was susceptible to colistin and polymyxin); Cedecea strains 003, 004, 007, 009, 017, 006, 008, and 002 showed a double zone of inhibition around polymyxin and colistin disks.
Of the 17 strains tested, 15 were resistant to the vibriostatic compound 0/129; strains 016 and 002 showed intermediate susceptibility (inhibition zone, 15 mm).
DNA-DNA hybridization. The DNA relatedness data suggested that Cedecea is a new genus in the family Enterobacteriaceae and that it has at least five species. The DNA-DNA hybridization results with labeled reference DNA from C. Zapagei 004 and C. davisae 005 are shown in Table 3 . The S1 nuclease-resistant cores (in the incubated control tubes containing only labeled DNA) were calculated to be 4.8 k 1.5% (mean f standard deviation) for C. Zapagei davisae 005 did not exceed 23% at 60°C.
At 75"C, C. davisae strains were 24 f 5% related to strain 004 and 84 17% related to strain 005, and C. lapagei strains were 88 f 11% related to strain 004 and 24 k 9% related to strain 005.
The ATm values between C. lapagei strains and strain 004 were less than 3.3%, and the ATm values between C. lapagei strains and strain 005 were 9.5 to 13.3%. The ATm values between C. davisae strains and strain 005 were less than 4.2%; the AT,,, values between C. davisae strains and strain 004 were 9.7 to 12.7%. Table 4 shows the results of the DNA relatedness studies obtained with labeled reference DNAs from Cedecea sp. 001 and Cedecea sp. 012. The S1 nuclease-resistant core was 5.2 f 0.8% for strain 001 and 5.6 f 0.3% for strain 012. No relative binding ratio exceeded 56% at 60°C. DNA base composition. The guanine-pluscytosine contents of the DNAs of the C. davisae strains were 49 to 50 mol% (strain 005,48.8 k 0.8 mol%; strain 018, 49.6 f 0.4 mol%), and those of the C. lapagei strains were 48 to 52 mol% (strain 004, 48.1 f 0.9 mol%; strain 017, 51.9 f 0.9 mol%). The DNA of Escherichia coZi K-12 was tested simultaneously and contained 51.2 f 0.1 mol% guanine plus cytosine.
DISCUSSION
The DNA relatedness experiments showed that there were five DNA hybridization groups in Cedecea (represented by strains 004,005,001, 002, and 012), two of which contained more than one strain (C. davisae and C. lapagei). We found that these hybridization groups are more closely related to each other than to any known genus in the family Enterobacteriaceae.
Phenotypically, the 17 strains which we studied do not belong in the genera Escherichia, Shigella, Salmonella, Citro bacter, Proteus, and Providencia because they are positive for the Voges-Proskauer test, the o-nitrophenyl-P-D-galactopyranoside test, mannitol, esculin, and lipase and negative for urease, phenylalanine deaminase, H2S, indole, and lysine decarboxylase. They do not belong in the genera Klebsiella, Entero bacter, Erwinia (including Pectobacter- ' ONPG, o-Nitrophenyl-P-D-galactopyranoside.
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genus Cedecea is composed of motile, non-encapsulated, gram-negative rods that conform to the definition of the family Enterobacteriaceae. The Voges-Proskauer and o-nitrophenyl-P-Dgalactopyranoside tests are positive. Lysine is not decarboxylated, and indole, H2S, urease, and phenylalanine deaminase are not produced. Lipase is produced, but gelatinase, deoxyribonuclease, chitinase, amylase, and polygalacturonase are not. Gas is formed from the fermentation of glucose. Acid is produced from D-arabitol, Dcellobiose, maltose, D-mannitol, mannose, salicin, and trehalose but not from adonitol, Larabinose, dulcitol, or L-rhamnose. Esculin is hydrolyzed. Resistance to colistin, polymyxin, and cephalothin is common. The guanine-pluscytosine content to the DNA is about 48 to 52 mol%. The type species is C. davisae.
C. davisae and C. lapagei can be differentiated easily by ornithine decarboxylase and ascorbate tests and by acid production from Dxylose and sucrose (positive for C. davisae), production of P-xylosidase (positive for most C. davisae strains), and the specific thiamine requirement for growth of C. davisae. Further descriptions of the Cedecea species are given above and in Table 2 . Table 5 provides a summary of the biochemical characteristics which are useful in the identification of C. davisae and C. lapagei strains in clinical bacteriology laboratories. The clinical significance of Cedecea spp.
is not yet known.
